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Prenatal myocardial infarction is rare and usually fatal,especially when involving the right ventricle in hypoplas-tic left heart syndrome (HLHS). We report a case ofHLHS and prenatal right ventricular infarction in which a
successful Norwood operation was performed.
Clinical Summary
A 1-day-old female infant weighing 3860 g with HLHS was
referred for surgical management. She was born to a 26-year-old
gravida 2, para 1 woman at 39 weeks’ gestation by spontaneous
vaginal delivery. HLHS was diagnosed by fetal echocardiography
at 37 weeks’ gestation. Pregnancy was otherwise uneventful. On
admission she received ventilatory assistance and inotropic and
prostaglandin infusions. She was tachycardic with a regular
rhythm and hypotensive. Transthoracic echocardiography con-
firmed the prenatal diagnosis of HLHS with mitral and aortic atre-
sia and trivial tricuspid regurgitation. The anteroinferior wall of the
right ventricle was thin and akinetic, suggesting transmural infarc-
tion (Figure 1). Review of her prenatal echocardiogram revealed a
localized akinetic area in the fetal right ventricle, identical to that
seen postnatally. We concluded that she had had a prenatal myocar-
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dial infarct. Repeated electrocardiograms showed no abnormali-
ties. Prothrombin time, partial thromboplastin time, and serum
antithrombin III and protein C levels were within normal limits.
She was initially in unstable condition with excessive pulmonary
blood flow suggested by high systemic oxygen saturations and lac-
tic acidosis. Management included hypoventilation and a high pos-
itive end-expiratory pressure to reduce pulmonary blood flow. The
systemic perfusion gradually improved and inotropic agents were
tapered.
She underwent a Norwood procedure on day 7. Intraoperative
findings confirmed HLHS with a 2-mm ascending aorta and 4-mm
aortic arch. There was extensive patchy fibrosis of the anterior and
inferior wall of the right ventricle. The remaining myocardium
contracted relatively well, and the ventricle was not distended.
Standard deep hypothermic cardiopulmonary bypass was estab-
lished and a Norwood repair performed with a pulmonary homo-
graft patch and a 3.5-mm polytetrafluoroethylene vascular graft
with 62 minutes of cardiopulmonary bypass, 50 minutes of deep
hypothermic arrest, and 49 minutes of aortic crossclamping. The
patient was weaned from bypass with inotropic support including
dopamine, 5 µg · kg–1 · min–1, and epinephrine, 0.2 µg · kg–1 ·
min–1. She had a delayed sternal closure on the seventh day and
was extubated on the ninth postoperative day. Her subsequent hos-
pital course was uncomplicated and she was discharged to the
referring hospital on the eighteenth postoperative day.
Comment
Prenatal myocardial infarction is rare and usually lethal and is typ-
ically diagnosed at autopsy. Prenatal recognition is uncommon.1
Its etiology is usually unknown although several causes have been
described.2-5 These include coronary artery embolization by pla-
cental vascular, or renal vein thrombi via the ductus arteriosus,
hereditary coagulation disorders, coronary ostial stenosis, or
subintimal fibrous proliferation in the coronary artery wall, mater-
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nal cocaine abuse, sepsis, disseminated intravascular coagulation,
and hypoxic fetal distress. The most important risk factor for peri-
natal myocardial infarction is congenital heart disease,5,6 especial-
ly lesions producing severe myocardial hypertrophy predisposing
to subendocardial ischemia. Moodie and associates6 reported that
3 of 7 infants who died after the Norwood procedure had infarc-
tions of the right ventricle that antedated surgery by 7 to 10 days
as judged by postmortem histopathologic evidence.7 Although
right ventricular function was normal on preoperative echocardio-
graphy, they implicated preoperative infarction as a major cause of
mortality. However, whether the infarction occurred before or after
birth in their patients is unclear.
We believe this is the first report describing a case of pre-exist-
ing transmural right ventricular infarction complicating HLHS,
which was successfully managed by the Norwood procedure. In
our patient the cause of the infarction remains speculative. There
were no documented adverse events during pregnancy, her coagu-
lation system was normal, and there were no coronary artery
anomalies. A possible thromboembolism during fetal life cannot
be excluded. In patients with the HLHS, coronary perfusion is
dependent on retrograde flow via the hypoplastic ascending aorta.
When aortic hypoplasia is extreme, transient episodes of fetal dis-
tress resulting from asphyxia may be sufficient to cause hypoten-
sion leading to coronary hypoperfusion, stasis, and clot formation
in the coronary arteries. The relatively high incidence of “subclin-
ical” myocardial infarction observed by Moodie and colleagues6
may relate to extreme degrees of ascending aorta hypoplasia. This
possibility deserves further study, although Baffa and coworkers7
found no difference in right ventricular perfusion in anatomic sub-
groups of HLHS.
Survival after the Norwood operation depends on adequate right
ventricular function, and preservation of its function both before
and after surgery is crucial to a successful outcome. Our experi-
ence with this patient suggests that a prenatal detection of myocar-
dial infarction should not necessarily preclude a subsequent suc-
cessful Norwood operation.
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Figure 1. Preoperative echocardiograms. Parasternal short-axis view (A) and apical 4-chamber view (B) show
thin-walled akinetic area in the right ventricle (RV) free wall anteriorly and inferiorly. White arrows outline aki-
netic area. LA, Left atrium; RA, right atrium.
